Modulation of the glucagon-dependent induction of phosphoenolpyruvate carboxykinase by adenosine, but not ketone bodies or ammonia in rat hepatocyte cultures. Possible significance for the zonal heterogeneity of liver parenchyma.
In primary cultures of rat hepatocytes the glucagon-dependent induction of phosphoenolpyruvate carboxykinase was studied in the presence of putative local hormone and substrate modulators which form clear concentration gradients during liver passage such as adenosine, ketone bodies and ammonia. 1) Adenosine inhibited the induction of phosphoenolpyruvate carboxykinase in a concentration-dependent manner between 50 and 200 microM up to 4 h after glucagon application; AMP had similar, adenine, inosine and guanosine had no effect. Adenosine was almost totally metabolized by the liver cells during the first 4 h of the induction period. The inhibitory action of adenosine was also observed using dibutyryl-cAMP or 8-bromo-cAMP as inducer; it could not be prevented by the adenosine receptor antagonist caffeine nor could it be mimicked by the selective adenosine receptor agonist N6-(phenylisopropyl)adenosine. 2) Acetoacetate suppressed the induction of phosphoenolpyruvate carboxykinase in a concentration-dependent manner between 5 and 20mM during the first 4 h after glucagon addition. beta-Hydroxybutyrate showed no effect. Neither starting with acetoacetate nor with beta-hydroxybutyrate did the cell cultures establish the thermodynamic equilibrium between the two compounds. 3) Ammonia did not affect induction of phosphoenolpyruvate carboxykinase at concentrations up to 2mM. Ammonia was converted to urea within the first 4 h; yet it remained at clearly hyperphysiological concentrations in the medium during that period. It is concluded that the glucagon-dependent induction of phosphoenolpyruvate carboxykinase was modulated by the local hormone adenosine via a mechanism not involving adenylate cyclase and by acetoacetate via an unknown mechanism. The inhibitory action of adenosine may, that of acetoacetate can hardly be physiologically relevant.